
Als gemeinsame Einrichtung von MDC und Charité fördert das Experimental and Clinical Research Center 
die Zusammenarbeit zwischen Grundlagenwissenschaftlern und klinischen Forschern. Hier werden neue 
Ansätze für Diagnose, Prävention und Therapie von Herz-Kreislauf- und Stoffwechselerkrankungen, Krebs 
sowie neurologischen Erkrankungen entwickelt und zeitnah am Patienten eingesetzt. Sie sind eingeladen, 
uns beizutreten. Bewerben Sie sich!
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A 52-year-old woman with hypertension presented to the 
hospital with a 1-month history of fatigue, as well as 6 days of 
vomiting and 1 day of confusion. Over the past 20 years, she 
had not received regular treatment for hypertension. Physical 
examination was notable for pallor of the conjunctiva and oral 
mucosa, as well as for powdery, crystalline deposits on the 
arms, legs, trunk, and scalp. Which of the following is the most 
likely diagnosis?

Contact dermatitis

Pityriasis versicolor

Psoriasis

Uremic frost

Xerosis cutis

Laboratory studies in this patient showed markedly elevated 
levels of blood urea nitrogen (BUN) and creatinine. Analysis of 
a skin scraping of the powdery crystals was positive for urea. A 
diagnosis of advanced end-stage kidney disease with uremic 
frost was made. Uremic frost is a rare manifestation of end-
stage kidney disease that may occur when the BUN level is 
greater than 200 mg per deciliter (71 mmol per liter). The 
whitish crystals form on the skin when sweat with a high 
content of urea evaporates. Treatment with hemodialysis for 
five consecutive sessions was initiated.



German chemist Friedrich Wöhler first synthesized urea from inorganic materials in 1828, a groundbreaking achievement 
that marked the start of modern organic chemistry. He achieved this by evaporating a solution of ammonium cyanate, 
which he had prepared by combining silver cyanate and ammonium chloride, disproving the vital force theory that organic 
compounds could only come from living organisms. 

Weitere Entwicklungen



English physician and botanist William Withering is credited with discovering and documenting the medical uses of 
digitalis, a drug derived from the foxglove plant. In 1785, he published An Account of the Foxglove and Some of Its 
Medical Uses, which detailed his successful clinical trials for treating congestive heart failure and described the 
drug's effects and toxicity.

Fingerhut



The therapeutic efficacy of the cardiac 
glycoside digitoxin in patients with heart 
failure and reduced ejection fraction is not 
established.
In this international, double-blind, placebo-
controlled trial, we randomly assigned 
patients with chronic heart failure who had a 
left ventricular ejection fraction of 40% or 
less and a New York Heart Association (NYHA) 
functional class of III or IV or a left ventricular 
ejection fraction of 30% or less and an NYHA 
functional class of II in a 1:1 ratio to receive 
digitoxin (at a starting dose of 0.07 mg once 
daily) or matching placebo in addition to 
guideline-directed medical therapy. The 
primary outcome was a composite of death 
from any cause or hospital admission for 
worsening heart failure, whichever occurred 
first.



Unlike digoxin, digitoxin is effectively eliminated by enterohepatic excretion when renal function is 
markedly impaired. Digitoxin concentrations in blood can remain stable without dose adjustments, even 
among patients with progressive renal dysfunction. However, the lack of double-blind, randomized, 
clinical trials that use digitoxin underscores the need for further investigation. The DIGIT-HF (Digitoxin to 
Improve Outcomes in Patients with Advanced Chronic Heart Failure) trial was conducted to evaluate the 
efficacy and safety of digitoxin at low concentrations in patients with chronic heart failure and reduced 
ejection fraction that had been treated with current medical and cardiac device therapies.
Patients
Patients were eligible for enrollment if they were at least 18 years old, had symptomatic 
chronic heart failure (specified as a left ventricular ejection fraction of ≤40% and an NYHA 
functional class of III or IV, or a left ventricular ejection fraction of ≤30% and an NYHA 
functional class of II), and had received evidence-based therapy for heart failure for a period of 
at least 6 months.
Trial Procedures
Patients were randomly assigned in a 1:1 ratio to receive digitoxin at a starting dose of 0.07 mg 
once daily or matching placebo. Digitoxin concentrations in serum were measured in a blinded 
manner, and if the level was found to be outside the predefined target range of 8 to 18 ng per 
milliliter (10.5 to 23.6 nmol per liter), the dosage was adjusted accordingly, with either a 
decrease to 0.05 mg once daily or an increase to 0.1 mg once daily.



Primary and Secondary Outcomes.





Independent of renal function



Apixaban hemmt Faktor Xa, indem es direkt an dessen aktives Zentrum bindet und es dadurch blockiert. Diese 
Hemmung verhindert die Umwandlung von Prothrombin zu Thrombin, wodurch die Bildung von Blutgerinnseln 
unterbunden wird. Apixaban wirkt reversibel und selektiv, sowohl auf freien als auch auf gerinnungsgebundenen 
Faktor Xa, und benötigt keine zusätzliche Bindung an Antithrombin III für seine Wirkung.



The appropriate duration of anticoagulation 
for venous thromboembolism (VTE) in 
patients who have a transient provoking 
factor (e.g., surgery, trauma, or immobility) 
and concomitant enduring risk factors is 
uncertain.
In this single-center, double-blind, 
randomized trial, adults with VTE after the 
occurrence of a transient provoking factor 
who had at least one enduring risk factor 
and had completed at least 3 months of 
anticoagulation were assigned to receive oral 
apixaban (at a dose of 2.5 mg twice daily) or 
placebo for 12 months. The primary efficacy 
outcome was the first symptomatic recurrent 
VTE. The primary safety outcome was the 
first episode of major bleeding according to 
the criteria of the International Society on 
Thrombosis and Hemostasis.



Venous thromboembolism (VTE) has traditionally been categorized as provoked 
(occurring after such transient risk factors as surgery, trauma, or immobility) or 
unprovoked (occurring without a readily identifiable trigger). Extended-duration 
anticoagulation is commonly prescribed for patients with unprovoked VTE because 
of a high risk of recurrence (6 to 10% per year) after the discontinuation of 
anticoagulation. For patients with provoked VTE who do not have cancer or severe 
thrombophilia, the recurrence risk is lower. In such patients, guidelines typically 
recommend 3 months of anticoagulation. In the commonly encountered population 
of patients with provoked VTE and concomitant enduring risk factors (e.g., 
autoimmune disorders, chronic lung disease, or obesity), the appropriate duration of 
anticoagulation is unclear.
We performed the Extended-Duration Low-Intensity Apixaban to Prevent 
Recurrence in High-Risk Patients with Provoked Venous Thromboembolism (HI-PRO) 
trial to assess the efficacy and safety of oral apixaban (at a dose of 2.5 mg twice 
daily), as compared with placebo, for the prevention of recurrence in patients with 
provoked VTE and at least one enduring risk factor.



Trial Population
Patients were required to be at least 18 years of age and to have objectively confirmed VTE with at 
least one provoking factor, including major surgery, trauma, acute medical illness, or immobility. At 
the time of screening, all the patients had been receiving anticoagulation for at least 3 months and 
had at least one enduring risk factor for recurrence, such as a body-mass index of at least 30, chronic 
lung disease, or chronic inflammatory disease.
Randomization and Trial Intervention
We performed randomization using a permuted block size of 4, with 1:1 assignment to 
apixaban or placebo. A variable assignment sequence within blocks was generated by a 
centralized computer algorithm. 
Follow-up
Virtual trial visits were conducted every 3 months in addition to an in-person visit at 12 
months. At each visit, patients were assessed for medication adherence, serious adverse 
events, adverse drug reactions, and trial outcomes.
Outcome Measures
The primary efficacy outcome was the first symptomatic, recurrent, objectively confirmed 
VTE — which was defined as a composite of deep-vein thrombosis, pulmonary embolism, or 
both — during the 12 months after randomization, as measured in a time-to-event analysis. 



Characteristics of Venous Thromboembolic (VTE) Events 
and Risk Factors (Intention-to-Treat Population).Demographic and Clinical Characteristics of the 

Patients at Baseline.



Prespecified Efficacy and Safety Outcomes 
(Intention-to-Treat Population).







Die Chronische Lymphatische Leukämie (CLL) ist eine Form von Blutkrebs, bei der es zu einer unkontrollierten Vermehrung 
von B-Lymphozyten (einer Art weißer Blutkörperchen) kommt. Diese bösartig veränderten Zellen finden sich vor allem im 
Knochenmark, Blut und Lymphsystem, was zu Symptomen wie Lymphknotenschwellungen, Abgeschlagenheit und 
Infektanfälligkeit führen kann. Die CLL schreitet in der Regel langsam voran und betrifft hauptsächlich ältere Menschen.



An interim analysis of progression-free survival in this 
trial showed that ibrutinib–venetoclax was superior to 
fludarabine–cyclophosphamide–rituximab (FCR) among 
patients with chronic lymphocytic leukemia (CLL). 
Whether ibrutinib–venetoclax is more effective than 
ibrutinib alone is unclear.
In this phase 3, multicenter, open-label trial, we 
randomly assigned patients with CLL to receive 
ibrutinib–venetoclax, ibrutinib alone, or FCR. The 
primary end points were undetectable measurable 
residual disease (MRD) in bone marrow within 2 years in 
the ibrutinib–venetoclax group as compared with the 
ibrutinib-alone group and progression-free survival in 
the ibrutinib–venetoclax group as compared with the 
FCR group. A powered secondary end point was 
progression-free survival in the ibrutinib–venetoclax 
group as compared with the ibrutinib-alone group. 
Other secondary end points included overall survival.



Chronic lymphocytic leukemia (CLL) affects approximately 4.6 per 100,000 persons.1 In 
patients with CLL, malignant B cells proliferate autonomously through B-cell receptor (BCR) 
signaling that is mediated by Bruton’s tyrosine kinase (BTK) and also do not undergo 
apoptosis owing in part to overexpression of the antiapoptotic protein B-cell lymphoma 2 
(BCL2). Ibrutinib, an oral BTK inhibitor, blocks BCR signaling and thus reduces CLL-cell 
proliferation, migration, and adhesion. Venetoclax, an oral small-molecule inhibitor of BCL2, 
leads to CLL-cell apoptosis.
The FLAIR trial involving patients with previously untreated CLL has been adapted to include 
MRD-guided ibrutinib–venetoclax therapy, MRD-guided ibrutinib monotherapy, and 
fludarabine–cyclophosphamide–rituximab (FCR) therapy. An interim analysis of 
progression-free survival in the trial showed that ibrutinib–venetoclax was superior to FCR. 
Here, we present the results of a planned analysis comparing MRD-guided ibrutinib–
venetoclax with ibrutinib alone and FCR with extended follow-up.

https://www.nejm.org/doi/full/10.1056/NEJMoa2504341


Randomization and Procedures
Participants were randomly assigned (in a 1:1:1 ratio) to receive ibrutinib–venetoclax, ibrutinib 
alone, or FCR. Randomization was performed with the use of a computer-generated 
minimization algorithm with a random element. 
Assessments and End Points
The primary end point that was assessed in the ibrutinib–venetoclax group as 
compared with the ibrutinib-alone group was undetectable MRD in bone marrow 
within 2 years after randomization. The primary end point that was assessed in the 
ibrutinib–venetoclax group as compared with the FCR group was progression-free 
survival. A powered secondary end point that was assessed in the ibrutinib–venetoclax 
group as compared with the ibrutinib-alone group was progression-free survival.
Other secondary end points were overall survival, undetectable MRD in bone marrow 
and peripheral blood 9 months after randomization and at each follow-up assessment 
(performed every 6 months from 1 year through 6 years after randomization).



Characteristics of the Participants at Baseline (Intention-to-
Treat Population).







Adverse Events According to Maximum Grade (Safety Population).





GP IIb/IIIa ist ein wichtiger Rezeptor auf Blutplättchen, der bei der Blutstillung und der Bildung von Blutgerinnseln eine 
zentrale Rolle spielt. Wenn ein Blutgefäß verletzt wird, ermöglicht der aktivierte GP IIb/IIIa-Rezeptor den Blutplättchen, 
sich über Brückenmoleküle wie Fibrinogen und den von-Willebrand-Faktor aneinander zu binden (Aggregation). Dies 
führt zur Bildung eines Thrombus (Blutgerinnsels), der die Blutungsstelle verschließt.



GPIIb-IIIa

GPIIb-IIIa

Tirofiban hemmt GPIIb-IIIa, wie abciximab. GPIIb-IIIa ist 
auch für Glanzmanns Throbasthenie verantwortlcih.



Intravenous thrombolysis remains a standard treatment 
for acute ischemic stroke within 4.5 hours after onset. 
Vascular reocclusion may occur after intravenous 
thrombolysis and may be preventable with an 
antiplatelet agent within the first 24 hours after 
thrombolysis. Tirofiban, a platelet glycoprotein IIb–IIIa 
receptor antagonist, has reduced macrovascular 
reocclusion in experimental models.
In this phase 3, multicenter, double-blind, randomized, 
placebo-controlled trial conducted at 38 centers in 
China, we assigned patients with acute ischemic 
noncardioembolic stroke who presented within 4.5 
hours after stroke onset and who were not eligible for 
thrombectomy to receive a 24-hour intravenous infusion 
of tirofiban or placebo within 60 minutes after 
intravenous thrombolysis. The primary efficacy outcome 
was an excellent functional outcome, defined as a score 
of 0 to 1 on the modified Rankin scale, at 90 days. The 
safety outcomes were symptomatic intracranial 
hemorrhage within 36 hours and death at 90 days.



Acute ischemic stroke is the leading cause of death in China and among the leading causes of 
death worldwide. Current guidelines recommend intravenous thrombolysis to treat acute 
ischemic stroke within 4.5 hours after symptom onset (or the last time a patient was known to 
be well). However, only 50% of patients have an excellent functional outcome, defined as a 
score of 0 (no symptoms) or 1 (an ability to carry out all usual activities despite some 
symptoms) on the modified Rankin scale.
Tirofiban, an antagonist of platelet glycoprotein IIb–IIIa receptor, can reduce macrovascular 
reocclusion, prevent microvascular thrombosis, and improve cerebral blood flow in 
experimental models. Its rapid onset makes it well suited for use after intravenous 
thrombolysis for the prevention of potential reocclusion. Previous studies of tirofiban as an 
adjunct treatment in acute ischemic stroke have been inconclusive because they were limited 
by a small sample size and single-center or observational designs.
We performed the ASSET-IT (Advancing Stroke Safety and Efficacy through Early Tirofiban 
Administration after Intravenous Thrombolysis) trial to assess the efficacy and safety of early 
tirofiban administration after intravenous thrombolysis. Because of differences in thrombus 
composition and expected treatment response, we excluded patients with cardioembolic 
stroke. Fibrin-rich clots, typical in cardioembolic stroke, may respond less favorably to tirofiban 
than platelet-rich thrombi observed in large-artery atherosclerosis. This approach also aligns 
with previous trials of tirofiban that focused on noncardioembolic stroke.



Patients
Adult patients (≥18 years of age) with acute ischemic noncardioembolic stroke who had received 
intravenous thrombolysis (alteplase or tenecteplase) within 4.5 hours after stroke onset (or the 
last time a patient was known to be well) were eligible for enrollment. Among the patients, 830 
were Han Chinese and 2 were Hui. All the patients underwent randomization within 55 minutes 
after completing intravenous thrombolysis and received tirofiban or placebo within 5 minutes 
after randomization. 
Interventions
All the patients received either tirofiban or placebo intravenously within 5 minutes after 
randomization. In the intervention group, tirofiban was administered as a continuous 
infusion of 0.4 μg per kilogram of body weight for 30 minutes, followed by a maintenance 
dose of 0.1 μg per kilogram per minute for 23.5 hours. Placebo was administered 
intravenously in a volume and infusion rate identical to those for the tirofiban regimen. At 
the 24th hour, the intravenous infusions were discontinued. After that, all the patients 
were treated according to current stroke-management guidelines.
Outcomes
The primary outcome was the percentage of patients with excellent functional status, 
which was defined as score of 0 or 1 on the modified Rankin scale, at 90 days.



Primary and Secondary Outcomes.









Diagnostic equity is the principle that everyone should have an equal opportunity to receive 
an accurate and timely diagnosis, regardless of their race, gender, socioeconomic status, or 
other characteristics. It addresses disparities that can occur at any stage of the diagnostic 
journey, from a patient's initial awareness of a symptom to receiving a diagnosis and starting 
treatment. Achieving diagnostic equity involves understanding and eliminating systemic 
barriers within the healthcare system to ensure fair and just access to correct diagnostic 
pathways for all. 





"Phuong" ist ein vietnamesischer Vorname.

Vielleicht ist Dr. Solas einfach schlecht ausgebildet.







Conclusion
Intentional integration of health equity into medical education involves building local expertise, 
managing resistance to change, and countering the inertia of large academic institutions. Without 
being intentional and rigorous in this pursuit, we risk perpetuating the status quo while 
simultaneously criticizing the lack of progress in years to come. We have an opportunity to 
contribute to a sustainable movement for change in medical education, which can support 
multipronged, interprofessional efforts aligning education, clinical practice, advocacy, and 
research with the aim of achieving health equity. Education focused on diagnostic equity is an 
important piece of this puzzle.
Embodying antioppressive approaches as educators requires actively working against entrenched 
systems and maintaining openness to continue learning from colleagues, students, trainees, and 
those seeking health care to facilitate personal and institutional growth. Although the specific 
focus on diagnostic equity is young, the health-equity field is not. We have drawn on and 
integrated lessons from the expansive literature on diagnostic reasoning, health equity, implicit 
bias, structural competency, and health care communication to develop a foundation for effective 
education in diagnostic equity. As healers and educators, we have an opportunity and 
responsibility to keep pushing forward to enhance equity and justice in health care in 
collaboration with the communities we serve. Diagnostic equity is a critical domain in need of 
focused attention and ripe for action by means of medical education.



Diagnostic inequity wird im Deutschen meist als „diagnostische Ungleichheit“ oder im weiteren Sinne als Teil 
der „sozial bedingten Ungleichheit von Gesundheitschancen“ bezeichnet. Gemeint ist, dass verschiedene 
Bevölkerungsgruppen – zum Beispiel aufgrund von sozialem Status, Herkunft, Geschlecht oder Einkommen – nicht 
die gleichen Chancen auf eine frühzeitige, präzise und angemessene medizinische Diagnose haben. Das führt 
dazu, dass Krankheiten bei bestimmten Gruppen häufiger zu spät oder gar nicht erkannt werden und ihre 
Behandlungschancen dadurch schlechter sind.
Hintergrund und Kontext:
•Diagnostische Ungleichheit ist ein Spezialfall der allgemeinen gesundheitlichen Ungleichheit (Health Inequities).
•Ursachen sind zum Beispiel Sprachbarrieren, Diskriminierung, mangelndes Wissen über Symptome oder 
schlechter Zugang zu medizinischer Versorgung.
•Besonders betroffen sind oft Menschen mit niedrigem sozioökonomischen Status, Migrationshintergrund oder 
geringer Bildung.
Actionables – Das können Sie konkret tun:
•Achten Sie auf Ihre eigenen Vorurteile in Gesprächen oder Untersuchungen.
•Fordern Sie bei Arztbesuchen aktiv verständliche Erklärungen und Zweitmeinungen ein.
•Nutzen Sie Beratungsstellen oder Patientenvertretungen.
•Unterstützen Sie Initiativen, die sich für gleiche Gesundheitschancen einsetzen.
Alternative Sichtweisen & seltene Fälle:
•Manche Fachleute betonen, dass nicht jede Ungleichheit automatisch ungerecht ist – individuelle 
Gesundheitsunterschiede können auch biologisch oder genetisch bedingt sein.
•Es gibt auch Kritik, dass der Begriff zu breit gefasst werden kann und dabei strukturelle Ursachen (wie Armut) 
und individuelle Faktoren (wie Gesundheitsverhalten) vermischt werden.





She reported decreased appetite during this period as well 
as nonbilious, nonbloody vomiting. She described burning 
abdominal pain over the previous month, occurring in the 
upper abdomen and right side and wrapping around to her 
back. She did not think that this pain was related to food 
intake. Over-the-counter omeprazole and famotidine did 
not decrease the pain or nausea. She attributed her 
symptoms to increased stress.
She reported weight loss of 18 kg (19.4% of total body 
weight) over the past year, which had accelerated in the 
past month. She attributed her weight loss to having started 
treatment with semaglutide 1 year earlier, when her body-
mass index (the weight in kilograms divided by the square 
of the height in meters) was approximately 32.

The health care 
system needs to 
be fixed



16 meds never even metioned as a problem

Iatrogenic condition

Drugs that delay 
gastric emptying





Hypokaliämie, CKD Stadium IV (wahrscheinlich CKD+AKI) und mikrozytäre Anemie



Imaging Studies
Computed Tomography (CT)
CT of the abdomen and pelvis, performed without 
contrast enhancement owing to acute kidney injury, 
showed moderate bile-duct dilatation to the level of 
the ampulla, without discernible radiodense stones. 
The stomach was moderately distended with semisolid 
material. No focal liver lesions were observed. Heavy 
stool burden was appreciated without evidence of 
bowel obstruction.

MRI
Magnetic resonance cholangiopancreatography 
showed extrahepatic ductal dilatation, with the 
common bile duct measuring up to 1.4 cm in diameter. 
No choledocholithiasis or obstructing mass was 
identified. These findings were considered to be most 
likely related to nonobstructive biliary dilation in the 
context of chronic opioid use.
Imaging also revealed a mass in the stomach with 
mottled features that were considered to be most 
likely caused by trapped air.

The cost of Magnetic Resonance Cholangiopancreatography (MRCP) in the US varies 
significantly, but the average out-of-pocket cost can be around $4,656







Dies ist nicht unsere Patientin







Problem gelöst !!!

Cola dissolves bezoars through a 
combination of factors including 
its acidic nature, 
the mucolytic (mucus-dissolving) 
effect of sodium bicarbonate, and the 
physical action of carbon dioxide (CO2) 
bubbles that penetrate and break 
down the fibrous material of the 
bezoar. The carbonic and phosphoric 
acids in cola provide a low pH, similar 
to stomach acid, which helps to break 
down the fibrous components of the 
bezoar. The CO2 bubbles, generated 
from the sodium bicarbonate, help to 
increase the surface area of the 
bezoar and facilitate its 
disintegration.

How much did this hospitalization at the Peter Bent Brigham Hospital cost?



Eine Polypille ist eine Tablette, die mehrere Wirkstoffe in 
niedriger Dosierung kombiniert, um das Risiko für Herz-
Kreislauf-Erkrankungen zu reduzieren und die 
Medikamenteneinnahme zu vereinfachen. Sie enthält in der 
Regel Medikamente zur Blutdrucksenkung, zur 
Cholesterinsenkung (Statine) und Blutverdünner. Die Polypille 
verbessert die Adhärenz (Medikamententreue) und kann die 
Behandlung für Hochrisikopatienten bezahlbar machen und 
deren klinische Ergebnisse verbessern.



Verquvo® (Vericiguat) ist zugelassen zur Behandlung von 
symptomatischer, chronischer Herzinsuffizienz bei erwachsenen 
Patienten mit reduzierter Ejektionsfraktion, die nach einem 
kürzlich aufgetretenen Dekompensationsereignis, das eine i.v.-
Therapie erforderte, stabilisiert wurden. Vericiguat stimuliert 
die lösbare guanylatzyklase und dadurch wird cGMP produziert.























Plaque-Psoriasis, die häufigste Form der Schuppenflechte, ist eine Autoimmunerkrankung, die zu scharf begrenzten, 
roten, erhabenen Hautstellen, den Plaques, führt, die mit silbrig-weißen Schuppen bedeckt sind und jucken, schmerzen 
oder brennen können. Die Erkrankung entsteht durch eine Überreaktion des Immunsystems, die zu einer 
beschleunigten Hautzellbildung führt, und kann überall am Körper auftreten, am häufigsten an Ellenbogen, Knien und 
Kopfhaut. Neben Hautreaktionen können auch Nägel, Gelenke (Psoriasis-Arthritis) und das Herz-Kreislauf-System 
betroffen sein, wobei Stress, Infektionen und bestimmte Medikamente Auslöser für Schübe sein können.



Deucravacitinib ist der Wirkstoffname für Sotyktu, ein Medikament zur Behandlung von mittelschwerer bis schwerer 
Plaque-Psoriasis bei Erwachsenen. Als Tyrosinkinasehemmer der sogenannten JAK-Inhibitoren-Klasse wirkt es, indem es 
gezielt die Aktivität der Januskinase TYK2 hemmt und so die entzündungsfördernden Signalwege unterbricht, die bei 
Psoriasis eine Rolle spielen. Das Medikament ist als Filmtabletten zur täglichen Einnahme konzipiert und wird über den 
Mund (oral) verabreicht.



Icotrokinra ist ein Wirkstoff, der später einmal in einem Medikament zum Einsatz kommen soll. Er 
blockiert gezielt den IL-23-Rezeptor. Dieser Rezeptor spielt eine wichtige Rolle bei der Entstehung 
von Psoriasis. Das Medikament wird als Tablette eingenommen.













Type 1 diabetes (T1D) is an autoimmune disease caused by the immune system attacking and destroying insulin-
producing beta cells in the pancreas, leading to an absolute or near-absolute lack of insulin and high blood glucose 
(hyperglycemia). The pathogenesis involves a combination of genetic susceptibility and environmental triggers that break 
down immune tolerance, resulting in inflammation within the pancreatic islets (insulitis) and progressive beta cell loss. 
This autoimmune process progresses in stages over time, with autoantibodies appearing before symptoms, leading to the 
clinical diagnosis of diabetes only after a substantial portion of beta cells have been destroyed.



The efficacy of antithymocyte globulin (ATG) in type 1 diabetes has produced mixed results, with some 
studies showing modest benefits in preserving beta-cell function, especially with low-dose regimens, but 
overall limited long-term efficacy in most clinical trials.
•Low-dose ATG (2.5 mg/kg) has shown potential to preserve C-peptide levels (a marker of beta-cell 
function) and reduce HbA1c in new-onset, stage 3 type 1 diabetes, with some patients maintaining near-
normal glycemic control and robust C-peptide for several years after treatment. In a small cohort, 50% of 
children treated with low-dose ATG did not progress to clinical diabetes over follow-up periods of up to four 
years, and those who did progress still exhibited favorable metabolic control.
•Larger, randomized controlled trials using standard-dose rabbit ATG (6.5 mg/kg) in recent-onset type 1 
diabetes have generally not demonstrated significant long-term preservation of beta-cell 
function compared to placebo. These studies observed a biphasic response: an initial decline in beta-cell 
function, possibly due to immune activation and side effects like cytokine release syndrome (CRS) and serum 
sickness, followed by transient stabilization, but ultimately no sustained benefit at 12 or 24 months.
•Some age-dependent effects have been reported, with older participants (ages 22–35) showing relative 
stabilization in C-peptide responses at 12 and 24 months, though these findings were not consistent across 
all age groups.
•Combination therapies (ATG with G-CSF and/or cyclophosphamide) have shown greater efficacy in pilot 
studies, with some patients able to discontinue insulin for extended periods, but these regimens involved 
higher risk and more side effect.
•Safety: ATG treatment can cause immune-related adverse events (CRS, serum sickness) but no serious long-
term adverse events were reported in low-dose studies. Infectious risk appears low in well-monitored 
cohorts























































Camouflage for avoiding detection 
involves strategies to blend with the surroundings, mask 
one's appearance or movement, or mimic other objects or 
organisms to avoid being seen by predators or prey. 
Common strategies include background matching, where 
coloration and form resemble the environment; disruptive 
coloration, which breaks up an animal's outline; disguise, 
where an organism resembles an inanimate object; and 
mimicry, where an organism takes on the appearance of 
another, potentially dangerous, species.

Aposematism 
is the use of a conspicuous, often bright, warning signal to 
advertise to potential predators that prey is unpalatable, toxic, 
or otherwise not worth attacking.
These signals can be visual, such as vibrant colors or patterns 
(like a monarch butterfly's orange and black), auditory (a 
rattlesnake's rattle), or even olfactory (a skunk's odor). This 
strategy benefits both the predator, by avoiding a harmful or 
unpleasant experience, and the prey, by increasing its chances 
of survival.

Beute - cryptic Beute - warning

Schutz vor Raubtieren



Natural selection has repeatedly led to the evolution of two 
alternative antipredator color strategies—camouflage to avoid 
detection and aposematism to advertise unprofitability—but 
we lack understanding of how ecological context favors one 
strategy over the other. We conducted a globally replicated 
predation experiment at 21 sites on six continents to test how 
predator community, prey community, and visual environment 
influenced the predation risk of 15,018 artificial paper “moth” 
prey with cryptic or warning coloration. Results indicated that 
aposematic strategies fare better in environments with low 
predation intensity, whereas camouflage strategies are 
advantaged when other camouflaged prey species are rare and 
when light levels are low. This study demonstrates how 
multiple mechanisms shape antipredator strategies, helping to 
explain the evolution and global distribution of camouflaged 
and aposematic animals.



Artificial paper "moth" prey are experimental tools used by scientists to study predator-prey interactions, primarily with 
birds. These models consist of a paper wing, often a triangle, attached to an edible "body" made of a material like clay, 
flour, or cake, to record bird attacks. Researchers use these models to investigate the effectiveness of camouflage, 
warning colors, and disruptive patterns in helping prey avoid predators by observing which designs are attacked more 
frequently.
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Natural selection has repeatedly led to the 
evolution of two alternative antipredator color 
strategies—camouflage to avoid detection and 
aposematism to advertise unprofitability—but 
we lack understanding of how ecological 
context favors one strategy over the other. We 
conducted a globally replicated predation 
experiment at 21 sites on six continents to test 
how predator community, prey community, and 
visual environment influenced the predation 
risk of 15,018 artificial paper “moth” prey with 
cryptic or warning coloration. Results indicated 
that aposematic strategies fare better in 
environments with low predation intensity, 
whereas camouflage strategies are advantaged 
when other camouflaged prey species are rare 
and when light levels are low. This study 
demonstrates how multiple mechanisms shape 
antipredator strategies, helping to explain the 
evolution and global distribution of 
camouflaged and aposematic animals.

We conducted a globally distributed field predation 
experiment in which we provided wild avian predators in 
21 woods and forests across six continents with 15,018 
paper “moth” artificial prey targets (∼720 per location). 
These targets were printed with a cryptic bark-like brown 
color, typical orange-black warning coloration, or similarly 
conspicuous  but atypical turquoise-black warning 
coloration. The inclusion of atypical warning-colored prey 
tested whether orange-black coloration is successful 
because it is conspicuous or because there is signal 
generalization of the orange-black colors of Lepidoptera in 
prey communities. Targets were pinned to trees with a 
mealworm reward , and we monitored which were 
consumed. We used palatable meal-worms because attack 
rates on defended prey are extremely low; this was 
confirmed with a supporting experiment in which the prey 
were made unpalatable by injecting meal-worms with 
quinine. How predators may learn about novel defended 
(aposematic) prey was inferred from initial predation risk 
and the rate of change in predation on undefended prey in 
the context of prior literature.







Conclusions
Our study identified how a complex suite of ecological 
variables influences the success of crypsis versus warning 
coloration under natural conditions in terrestrial forest 
ecosystems across the globe. We found that camouflage 
effectiveness is highly context dependent. High predator 
competition initially protects novel cryptic prey but leads 
to relatively greater predation over time. The success of 
cryptic strategies also declines when cryptic prey are 
common, which is consistent with predators learning to 
search for these prey, and although low illumination 
improves camouflage initially, this advantage erodes as 
predator performance improves.
By contrast, warning coloration is generally less sensitive 
to ecological context but not immune: Predator 
competition increases initial predation risk and slows 
learning of the association between warning colors and 
defense, likely undermining aposematic strategies. 
Atypical warning colors are also disadvantaged where 
typical warning-colored prey are common. Although 
warning-colored prey are more frequent at lower 
latitudes, this is not a consequence of simple latitudinal 
shifts in attack rates; instead, it emerges from multiple 
interacting ecological variables associated with latitude.

Our experiment’s ability to compare the importance of 
multiple ecological variables concludes that predator 
competition is most critical to the success of camouflage 
and warning color strategies. One direction for future 
studies is to investigate this effect through methods to 
establish the contributions of individual predators to 
prey survival. Other priorities include testing how 
ecological predictors influence predator responses to 
defended prey and assessing variation in predator 
generalization across communities. Our findings suggest 
a hypothesis that camouflage, although widespread, 
may be a less stable defense that is more vulnerable to 
ecological and anthropogenic change. This predicts that 
predation outcomes should be more variable for 
individuals and populations pursuing camouflage 
strategies compared with warning coloration and that 
camouflage should be gained and lost more frequently 
than warning coloration at macroevolutionary scales. 
Last, our study demonstrates how globally distributed 
experiments can be key to uncovering complex 
ecological explanations for the evolution of biological 
traits.






